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AMENDMENTS TO THE CLAIMS 



1. 



(Currently Amended) 



A method for of forming a bipolar transistor 



on a wafer, the wafer having a buried layer and an epitaxial layer of a first 
conductivity type formed over the buried layer, the epitaxial layer having a top 
surface and a smaller dopant concentration than the buried layer, the method 
comprising the steps of: 

forming a trench in the epitaxial layer; 

forming a layer of base material on the epitaxial layer and the trench; 

forming a layer of base protection material on the layer of base material; and 

chemically-mechanically polishing the epitaxia l l ayer, the layer of base 
materia^ and the layer of base protection material until a the top surface of the 
epitaxial layer and a top surface of the layer of base protection material are 
substantially coplanart 

forming an i so l at i on reg i on on the l ayer of base materia l and the l ayer of base 
protect i on mater i al; and 

remov i ng a port i on of the l ayer of base protection mater i a l to expose a 
portion of the layer of base mater i a l. 

2. (Currently Amended) The method of claim i 19 wherein the 
portion of the layer of base protection material is removed with a wet etch. 

3. (Original) The method of claim 2 wherein an area and location of a 
base-to-collector junction is defined by the trench. 

4. (Currently Amended) The method of claim i 20 wherein the step 
of forming an isolation region includes the steps of: 
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forming a layer of isolation material on the epitaxial layer, the layer of base 
material, and the layer of base protection material; and 

etching a portion of the layer of isolation material to expose a portion of the 
layer of base protection material. 

5. (Original) The method of claim 1 wherein the layer of base material 
includes silicon and germanium. 

6. (Original) The method of claim 1 wherein the layer of base material 
includes silicon, germanium, and carbon. 

7. (Currently Amended) The method of claim 4 20 and further 
comprising the steps of: 

forming a layer of conductive material on the portion of the layer of base 
material and the isolation region; and 

etching the layer of conductive material to form an extrinsic emitter and an 
exposed base region , the extrinsic emitter contacting the portion of the layer of base 
material and the top surface of the isolation region. 

8. (Original) The method of claim 7 and further comprising the step of 
planarizing the layer of conductive material prior to the step of etching the layer of 
conductive material. 

9. (Original) The method of claim 7 wherein the step of etching the 
layer of conductive material is a timed etch. 

10. (Currently Amended) The method of claim 7 wherein the extrinsic 
emitter has an end that contacts the intrinsic layer of base reg i on material , the end 
having a substantially vertical end wall. 



Atty. Docket No. 100-15110 (P04976-P01) 





10/994,293 

RESPONSE TO RESTRICTION 

REQUIREMENT AND PRELIMINARY AMENDMENT 



PATENT 



11. (Currently Amended) 



The method of claim 7 and further 



comprising the steps of: 

etching the isolation region such that a side wall of the extrinsic emitter and a 
side wall of the isolation region are substantially aligned; and 

forming a first layer of insulation material on the intrins i c exposed base region 
and the extrinsic emitterf 

forming a second l ayer of i nsu l ation mater i a l on the first l ayer of insu l at i on 
materia l ; 

etch i ng the second l ayer of i nsu l ation mater i a l to form a side wa ll spacer that 
adjo i ns the extr i nsic emitter; 

etch i ng the first l ayer of insu l ation mater i a l to remove the first l ayer of 
i nsu l at i on materia l from the intrins i c base reg i on; 

form i ng an extr i nsic base region i n the l ayer of base mater i a l after the first 
l ayer of i nsu l at i on mater i a l has been formed; and 

forming an intr i ns i c emitter region in the l ayer of base materia l after the 
extrins i c base region has been formed . 

12. (Original) The method of claim 11 wherein a width of the extrinsic 
emitter is less than a width of the isolation region, the width of the extrinsic emitter 
and the width of the isolation region being measured along a line substantially 
perpendicular to a plane that includes substantially all of a side wall of the extrinsic 
emitter. 

13. (Original) The method of claim 7 wherein the layer of conductive 
material is polysilicon. 

14. (Currently Amended) The method of claim 13 wher i n wherein the 
layer of conductive material is doped to have the first conductivity type. 
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15. (Currently Amended) 



The method of claim H 21 wherein the 



step of forming an intrinsic emitter region includes the step of annealing the wafer 
to cause dopants to outdiffuse from the extrinsic emitter into the i ntr i ns i c base 
region material . 

Claims 16-18 (Cancelled) 



19. (New) The method of claim 1 and further comprising the step of 
removing a portion of the layer of base protection material to expose a portion of 
the layer of base material, the base material being conductive, the base protection 
material being non-conductive. 

20. (New) The method of claim 19 and further comprising the step of 
forming an isolation region on the layer of base material and the layer of base 
protection material. 

21. (New) The method of claim 11 and further comprising the steps of: 
forming a second layer of insulation material on the first layer of insulation 

material; 

etching the second layer of insulation material to form an exposed region of 
the first layer of insulation material and a side wall spacer that adjoins the extrinsic 
emitter; 

etching the exposed region of the first layer of insulation material to remove 
the first layer of insulation material from the i ntrins i c base reg i on material ; 

forming an extrinsic base region in the layer of base material after the first 
layer of insulation material has been formed etched ; and 

forming an intrinsic emitter region in the layer of base material after the 
extrinsic base region has been formed. 



f: 
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